
Solar System Aeronomy by Electron Impact with Application to UV Observations by 
Satellites 

Joseph Ajello 

Dr. Ajello will give an invited presentation at the Chemistry summer school at  the 
University of San Carlos, Brazil. This talk will discuss the UV observations of the solar 
system by NASA spacecraft: Galileo, Voyager and HST. High resolution imaging UV 
spectrometers with array detectors can now measure global properties of the upper 
atmospheres of the planets. The energetics of solar UV deposition or magnetosphere 
particle precipitation can only be modeled with accurate cross sections of the major 
species of the upper atmosphere: N2, H2, 02, CO, C02, 0 and H. The JPL Ultraviolet 
Emission Laboratory provides the emission cross sections that allow aeronomers to 
estimate planetary composition and energy flux into the upper atmosphere. 
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WFPC I I  FUV LYMAN BAND 
IMAGE OF JUPITER AURORA 
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EXPERIMENTAL H (IS - 2p) CROSS SECTIONS 
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I C5 (Born) = 0,899 
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- Present work v Long et  al.:  reanalyzed by 

0 Williams  (1981) 
van Wyngaarten  and Walters (1986) 

A Long et ai.:  present  reanalysis 
Williams  (1976) - Analvtic Fit (James et ai., 1997) 



HIGH RESOLUTION STUDY OF LYMAN & 
WERNER EXCITATION CROSS SECTIONS 
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I ENERGY L(NEW) L(0LD) W(NEW) W(0LD) 
20 1.93 2.1 8 1.63 0.40 

I 100 2.53 3.1 1 2.33 2.99 
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COMPARISON OF LOW-LYING SINGLET 
STATE EXCITATION CROSS SECTIONS 

Direct  Excitation - 

8 12  16 20 24 28 32 36 40 44 48 
Incident  Electron  Energy  (ev) 

" 

0 . 2 5 " ' ' ' ~ ' ' i " 1 ~ 1 i i ~ ~ ~ ~ ~ ~ ~  

0.20 - N2 - 
hl 
5. 
5 0.15- - + 
0 

I , , ' . .  

8 12 16 20 24 28 32 36 40 44 48 
Incident  Electron  Energy  (ev) 

- 
(Cartwright e t  al., 1977) 

a I l l g  GAIN  AND LOSS MECHANISMS 

DOMINANT LOSS: N 2  (a Ing) - 56 Ps t 
Fluorescence 

Np o< 12; ) 

N2 (a' 1ZU, w 1 ~ ~ )  .____t N2 (a Ing) Cascade 

(Eastes  & Dentamaro, 1996) 
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0 1  (1304 A) EMISSION CROSS SECTION 
24 I I I I I I I I I I I "- ZlPF AND ERDMAN (1985) - 

- WANG AND McCONKEY (1992) 

-" TAYAL AND HENRY (1989) 

""" SMITH (1 976) 

,*" '. 0 DOERING AND VAUGHAN (1988) 

'a T AND GULCICEK AND DOERING (1988) 
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0 1  PARTIAL  GROTR-IAN  DIAGRAM 
16' 1 I 1 I I 

14 - I.P. = 13.61  8 eV - 
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12 - 4P 

S 
Q 3P 
:lo- 
W 3s 
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- 

> 
5 8 -  
>. 

- 

2 w 6 -  Qim (1356) = QCx + Q,& casc 
z w AT 15 eV PEAK: 

4 -  
- 9 x 10-18 cm2 

CIS - 3.6 x cm2 
QGsc - 2.3 x cm2 2 -  

0 
3D0 5so 5PO 

15 eV *Zipf & Erdrnan, 1985 
"Gulcicek et al., 1988 
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N 2  VUV SPECTRUM AT 100 eV 

N t S l  + N('01 PEOISSOC. B Inu- x 
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0 1 2  
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MEDIUM RESOLUTION  STUDIES OF 

ENVELOPE AT IO0 eV 
N 2  (c'q. = X )  (0,O) BAND ROTATIONAL 

4000 I ' " ' I " " I  I . I  I I I I I I I I , . ,  

R1  P3 P7 P11  P15 PI9  P23  P27 

3000 
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. 5  2000 

1000 
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- N~ e 4  - x PERTURBED 
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/ DATA (HISTOGRAM) 

- VECTOR FIT MODEL 

h (IOnm) 
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1 1 1 
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PREDISSOCIATION YIELD AND PERTURBED 
LINE STRENGTH  FACTOR FOR (c> - X )  

0,O BAND AT 95.8 nm 
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